Base pair opening in three DNA-unwinding elements.
DNA-unwinding elements are specific base sequences that are located in the origin of DNA replication where they provide the start point for strand separation and unwinding of the DNA double helix. In the present work we have obtained the first characterization of the opening of individual base pairs in DNA-unwinding elements. The three DNA molecules investigated reproduce the 13-mer DNA-unwinding elements present in the Escherichia coli chromosome. The base sequences of the three 13-mers are conserved in the origins of replication of enteric bacterial chromosomes. The exchange of imino protons with solvent protons was measured for each DNA as a function of the concentration of exchange catalyst using nuclear magnetic resonance spectroscopy. The exchange rates provided the rates and the equilibrium constants for opening of individual base pairs in each DNA at 20 degrees C. The results reveal that the kinetics and energetics of the opening reactions for AT/TA base pairs are different in the three DNA-unwinding elements due to long range effects of the base sequence. These differences encompass the AT/TA base pairs that are conserved in various bacterial genomes. Furthermore, a qualitative correlation is observed between the kinetics and energetics of opening of AT/TA base pairs and the location of the corresponding DNA-unwinding element in the origin of DNA replication.